The use of flow cytometry to study the germination of Bacillus cereus endospores.
At present the study of endospore germination is conducted using microbiological methods which are slow and yield data based on the means of large heterogeneous populations. Flow cytometry (FCM) offers the potential to rapidly quantify and identify germination and outgrowth events for large numbers of individual endospores. Standard methods were employed to arrest the germination of Bacillus cereus endospores at defined stages. Endospores were then stained with SYTO 9 alone or carboxyfluorescein diacetate (CFDA) together with Hoechst 33342 and analysed using FCM. Comparisons were made between FCM as a method to measure germination rate and standard microbiological techniques. Germinating endospores displayed increases in permeability to SYTO 9 and hydrolysis of CFDA compared with controls. Statistically significant correlations were found between the standard plate count method and both FCM methods for measuring the percentage of germinating and outgrowing endospores up to 75 min after addition of germinant. Using FCM, the percentage of germinating or outgrowing endospores at various time points during germination and/or outgrowth can be quantified. FCM with CFDA/Hoechst 33342 staining may be used to estimate overall germination rate, whereas FCM with SYTO 9 staining may be used to quantify ungerminated, germinating and outgrowing endospores.